A total of 213 milk samples from clinically mastitic cattle cows were collected from different Governorates of Egypt and transferred in ice box as soon as possible to Bacteriological lab. in Animal Reproduction Research Institute (ARRI) in Giza Governorate (AL-Haram) for bacteriological examination of most important pathogens causing clinical mastitis with special references for isolation and strict identification of Salmonella species. All samples were collected during the period from December 2016 till July 2017 from governorates of Egypt. The bacteriological investigations revealed that 8 (3.7%) of Salmonella isolates were identified biochemically from all examined samples. Serological study showed that a total of 5 (2.3%) of Salmonella isolates were typed as Salmonella Typhimurium. Two strains of Salmonella Typhimurium were isolated singly in the rate of (0.93%) from all examined samples, also another two strains of Salmonella Typhimurium were isolated mixed with Staph aureus in the rate of (0.93%), meanwhile only one strain of same species was isolated mixed with E.coli in the rate of (0.47%). Cefiquinom and Enrofloxacin were sensitively in the rate of (100%), Ampicillin, Chloraphincol, Cloxacillin were resistance in the rate of (100 %) to Streptomycin and Amoxicillin. The molecular examination confirmed that all 5 examined serotyped strains were Salmonella Typhimurium. Virulence genes invA, hilA, avrA, were detected in examined sample by 100%, meanwhile sopE, ssaQ, and fimH genes were not detected by zero%. The objectives of the present study was to investigate the occurrence of Salmonella serotypes as well as to determine the frequency distribution of Six virulence genes (invA, hilA, avrA, ssaQ, sopE and fimH) in salmonella isolates from cattle clinical mastitic milk, in addition to determine the drugs of choice for treatment of most Salmonella strains causing cattle clinical mastitis.
Molecular studies of virulence genes of Salmonella Typhimurium causing Clinical mastitis in dairy cattle.
INTRODUCTION
Mastitis means inflammation of the mammary gland and characterized by physical, chemical, microbiological and cellular changes in the milk as well as pathological changes in the udder (Merck Veterinary Manual., 2006) , which have many adverse economic implications worldwide represented by decrease in quantity and quality of milk components and shorten the reproductive life of affected animals (Akopyan et al., 2007) . Salmonella infection continue to be a major problem worldwide, it's a leading cause of foodborne illness in many countries (threlfall et al., 2014) , but Salmonella are an infrequent cause of mastitis in dairy cows but several species of Salmonella have been documented to colonize udders and shed at high levels in milk (Fontaine et al., 1980) . Several studies have identified milk borne pathogens including Salmonella spp., which have been recovered with various prevalence rates from dairy farms (Fox et al., 2011) . Salmonella are Gram negative, straight rods not exceeding 1.5 micrometers in width. They are facultative anaerobes usually motile by peritrichous flagella (Pawsey, 2002) . The genus Salmonella compvises more than 2579 serotypes (Griment and Weill, 2007) . An environmental reservoir is frequently the source of Salmonella, a gram negative bacterium that has the capacity not only to survive but multiply in the environment (peek et al., 2004) , Unhygienic measures, contaminated equipments, mammary gland infected with Bacteria and hands of milkers during handling and processing of raw milk are considered the main cause of milk contamination (Scherrer et al., 2004) .
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Salmonella isolates have traditionally been classified by serotyping, the serologic identification of two surface antigens, Opolysaccharide and flagellin protein. Serotyping has been of great value in understanding the epidemiology of Salmonella and investigating disease outbreaks, production and quality control of the hundreds of antisera (McQuiston et al., 2004) . (Malorny et al. 2003) stated that as part of a major international project for the validation and standardization of PCR for detection of five major food-borne pathogens, four primer sets specific for Salmonella species were evaluated in-house for their analytical accuracy (selectivity and detection limit) in identifying Salmonella spp., The most selective primer set was the invA gene. Antimicrobial resistance is a global public health problem. Although all countries are affected, the extent of the problem in the developing nations is unknown (Ang et al., 2004) . The monitoring of drug resistance patterns among the Salmonella isolates not only gives vital clues to the clinician on the best therapeutic regime in each individual case, but is also an important tool in devising a comprehensive chemoprophylactic and chemotherapeutic drug schedule within a geographical area (Murugkar et al., 2005) .
The aim of this study was to detect the spreading rate of Salmonella microorganism affecting lactating cattle suffering from clinical mastitis in some Governorate in Egypt and in addition to reporting the pathogenicity and severity of isolated Salmonella Spp. by molecular study of most important virulence genes. In addition to put a high light on most important drugs of choice for treatment and control the salmonella causing clinical mastitis in dairy cattle cows.
MATERIAL AND METHODES

Clinical examination:
The studied animals were subjected to clinical examination by visual inspection; palpation of the udder for swelling, redness and pain; beside the physical changes in the milk secreted from such udders. (Quinn 2002) 2.3.1. Isolation of Salmonella and most important bacteria causing mastitis: One ml of each collected milk sample was added on test tube contain selenite f. broth for activation of salmonella growth and on nutrient broth for propagation of other most common bacteria causing mastitis. A loop-full of material from selenite F. broth was transferred and streaked separately on the surface of xylose lysine deoxycholate agar (XLD agar), salmonellasheigella agar (S.S), Brilliant Green (B.G. agar), meanwhile nutrient broth material was transferred and streaked separately on MacConkeys agar, Blood agar, Eosin methylene blue media (EMB), Mannitol salt agar; Baird Parker agar and Modified Edward's media. The plates were incubated in an inverted position at 37C for another 24 hours, then chacked for growth of typical salmonella and others microorganism's colonies. The pure colonies were kept in Semi-solid media for more identification.
Samples
Bacteriological examination
Identification of suspected isolates:
According to Quinn et al., 2002 Typical colonies of Salmonella and others microorganisms were identified by morphology, Gram staining -biochemical identification (traditional and API20 E test), serological methods and molecular study.
Diagnostic Salmonella antisera according
to Kauffmann-White scheme (Kauffmann, 1974) : The isolates were identified serologically using different diagnostic monovalent salmonella antisera (Mast Company, London, England). Serological identification was carried out at Animal Health Research Institute, Dokki, Giza.
Antibiogram assay:
The disc diffusion method was used as described by (Nccl. 2002) . 
RESULTS
DISCUSION
Mastitis caused by Salmonella infection is very rare, the microbial contamination of milk is multifactorial originating from sources like the air, feed, soil, feces, grasses and the milking cow itself. Other possible sources of milk contamination include; utensils and water used in the collection and processing of milk (Coorevit et al., 2008) . Salmonella contamination of milk and milk products has been reported in several parts of world confirming its grouping as a rare zoonotic pathogen (Van Kessel et al., 2004) . Salmonella organism is one of the most important pathogenic bacteria in the world (Gast and Holt, 1997) . In this study 213 clinical mastitis cattle milk sample were examined for presence of Salmonella, clinical examination of all studied Cows infected with clinical mastitis appeared that affected udder was warm, swollen, doughy to firm and painful. The milk was watery, purulent or with thick clots and samples were tinged with blood. Most cases showed only one or two quarters affected. The bacteriological results of our study showed isolation of 8 strains of Salmonella Typhimurium by (3.76%) from all examined milk samples Table (4), two single isolates of salmonella and 3 strains of Salmonella Typhimurium were mixed with other bacteria (one case was mixed with E.coli and two cases were mixed with staph aureus.) Table (5). Also the results of traditional biochemical methods and API20E methods table (4), confirmed that 8 isolates (3.76%) of Salmonella Typhimurium were detected. five isolates (2.3%) of Salmonella Typhimurium were identified by serotype method. These results were closely in agreement to that recorded by (Salihu, M.D., et al 2011) who carried out a total of 100 milk samples to determine the prevalence of clinical mastitis in lactating cows in some selected commercial dairy farms in Sokoto metropolis, the prevalence of Salmonella were (2.17%), also Inter J Agri Biosci, (2012) examened 200 clinically mastitic milk samples collected from 50 dairy cows, and they resulted (4%) of Salmonella infected cases. These results were nearly similler to our results in this study. Exactelly like our study, but from another source of infection Fadel and Ismail (2009) isolated Salmonella spp. from 3.7% of dairy workers' hands swabs. On the other hand our results were differed from reported by Zeinhom and Abdel-Latef (2014) who examined 25 milker's hand swabs,as acausitive manner for salmonella infection leads to clinical mastitis, collected from different farms in BeniSuef Governorate.The results revealed that Salmonella spp. failed to be detected in any of the examined samples. This result may be attributed to another souces of infections causes clinical mastitis .In our investigations Salmonella Typhimurium isolates were serotyped using poly and monovalent O and H antisera and the results of this study revealed that 5 strains which were isolated from clinical mastitic cattle milk from different Governorates in Egypt, were all from Salmonella Typhimurium (62.5 %) , and 3 (37.5 % ) isolates were untyped strains. Thesee results confirmed that S. Typhimurium participated with the mainly isolated strain than other serotypes of Salmonella, 100% (all the 5 isolates were Salmonella Typhimurium) tables (6) and (7). Mituniewicz et al., (2007) who analyzed Salmonella bacillus infections causing clinical mastitis of dairy cows found that Salmonella Typhimurium was the mainly isolated strains. Finally we concluded that 5 cases of clinical mastitis of lactatig cows (2.3%) were infected by Salmonells Typhimurium from a total of 213 examined clinical mastitic cattle milk samples. Other studies reported the isolation of Salmonella spp. with the prevalence of 6.1% in USA (Jayarao and Henning, 2001) , 6% in Pennsylvania (Jayarao et al., 2006) and 2.6% in USA (Van Kessel et al., 2004 ). Higher isolation rates of 28.1% (Van Kessel et al., 2011) and 28.6% (Addis et al., 2011) were documented in USA and Ethiopia, respectively. This gape of different results of other studies may be returned to many factors like, different management, sanitation, ways of rearing, methods of milking, grazing methods, collection and transportation of milk production, cleaning of milk tanks or milk pipes of production lines or even due to workers clothes and hands. According to the results concerning antimicrobial susceptibility tests in table (8) two single salmonella isolates from a total of 213 clinical mastitis cattle milk samples showed the highest percentage of resistance (100 %) to Ampicillin, Chloraphincol, Cloxacillin, Streptomycin and Amoxicillin , and give resistant in the rate of (50 %) to Amoxicillin + Clavulinic acid , Gentamycin ,Neomycin , Oxy tetracyclin and Penicillin g. Khan et al., (2010) stated that all Salmonella isolates exhibit (100 % ) resistant to cephalexin and rifampicin while about 90% and 88% of the isolates were resistant to ampicillin and tetracycline. Pan et al., (2009) who reported that Salmonella displayed a high level of resistance to ampicillin, streptomycin and tetracycline, (Alali et al., 2010) who showed that Salmonella was resistant to streptomycin and ampicillin. On other hand also the two single salmonella isolates from examined species were sensitive to Cefiquinom and Enrofloxacin in the rate of (100 %), and these single isolates were sensitive in the rate of (50%) to Amoxicillin + Clavulinic acid,and Gentamycin .
The obtained results were agree with Jodas and Hafez (2003) who reported that all of the examined Salmonella isolates were sensitive to enrofloxacin (98%). Our reported results were disagreement with (Habrun et al., (2012) who reported that all Salmonella isolates were sensitive to chloramphenicol and streptomycin (100 %) while (58 %) were sensitive to Nalidixic acid and (41.7%) were sensitive to all antimicrobials. Also were differed with Cardoso et al., (2006) who reported that Salmonella showed sensitivity to doxycycline hydrochloride with 100%. The different results of another studies were mainly attributed to individual physiological differencs, importent role of misuse of antibiotics treatement wihout bacteriological investigations, using of different antibiotics groups or even use of the same antibiotics names in the treatement without applying new trade of drug production, Shivhare et al., (2000) found that highest sensitivity of Salmonella isolates to Norfloxacin was 92 % and the lowest percentage was to Cloxacillin 8%. All isolates were resistant to Sulfonamides and trimethoprim.
PCR was perfect tool for accurate detection of Salmonella virulence genes and the PCR technique is capable pf identifying the pathogenic Salmonella Typhimurium, these isolates can be used as the basis for the production of a powerful vaccine to be used against infections. Based on the fact that virulence varies not only among different species but also among strains of the same species. Thus, numerous studies have been conducted to identify virulence factors of isolated S.Typhimurium strains (Akiba et al. 2011) . So the present study was directed mainly to genotypic detection of Salmonella typhimurium and virulence genes that may play a role in virulence of Salmonella by using one of the recent developments molecular biological techniques (PCR) These genes were invA , hilA , avrA gene , sopE , fimH and ssaQ genes. The PCR results for Salmonella typhimurium table (9) fig (3) revealed that in the studied strain that invA gene was detected in the rate of 100%. These result agreement with Malorny et al., (2003) . Also avrA, and hilA genes were detected in the rate of 100 % in the studied strain table (9) fig (1) and (2) . Meanwhile the results of PCR showed that fimH , SopE and ssaQ genes were negative result in the studied strain in the rate of ( 0.0 %) table (9) fig (4) , (5), (6).
Finally, from results of the present work it could be concluded that, clinical mastitis is a serious disease of cattle cows with economic and public health importance at Egypt Governorate. Salmonella Typhimurium, rare causes of clinical mastitis. Also, PCR could indicate that, invA , avrA and hilA genes were detected in the studied strain in the rate of (100 %). SopE, ssaQ and fimH genes were not detected in the studied strain (0.0 %).
